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Question 1 
ID: 51885 


Incorrect 


Flag question 


Question 2 
ID: 51887 


Incorrect 


Fag question 


A group of four friends decided to compare the medications they brought to their cottage trip. KY is 
taking chlorthalidone 25 mg daily for blood pressure. BH is taking clozapine 25mg twice daily for 
schizophrenia. KI is taking paroxetine 20mg daily for mood and HH is on tacrolimus 5mg twice daily 
because he had a transplant. They read on the news that certain medications can cause dysglycemia 
and started to have a discussion about it. 


All of the following are possible drug-induced causes of dysglycemia EXCEPT: 


Select one: 


Chlorthalidone * 
Rose Wang (ID:113212) this answer is incorrect. Chlorthalidone can cause 


glycemia. 


Clozapine X 
Paroxetine Y 


Tacrolimus * 


Marks for this submission: 0.0/1.0. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


Review possible drug-induced causes of dysglycemia. 


BACKGROUND: 


The term dysglycemia refers to abnormal serum glucose levels. Possible causes of dysglycemia include 
medications, pancreatic diseases, autoimmune conditions, Cushing's syndrome, severe infections, stress, and 
hormone-secreting tumors. 


Examples of medications that can induce dysglycemia include beta-blockers (e.g, atenolol), corticosteroids 
(e.g. prednisone), immunosuppressants (e.g. tacrolimus), isoniazid, niacin, protease inhibitors (e.g. ritonavir), 
thiazide and loop diuretics (e.g. chlorthalidone, furosemide), second-generation antipsychotics (e.g. 
olanzapine, quetiapine, clozapine), pentamidine, and pasireotide. 


RATIONALE: 
Correct Answer: 


© Paroxetine - Paroxetine does not cause dysglycemia. 


Incorrect Answers: 
* Chlorthalidone - Chlorthalidone can cause dysglycemia. 
* Clozapine - Clozapine can cause dysglycemia. 


© Tacrolimus - Tacrolimus can cause dysglycemia. 


TAKEAWAY/KEY POINTS: 


When patients present with abnormal serum glucose levels, consider evaluating potential drug-related 
causes. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: Paroxetine 


EU and KU are 32-year-old females who recently gave birth to their first babies. EU has type 1 
diabetes, and KU has type 2 diabetes. They are close friends and lean on each other for support and 
guidance in managing their conditions while navigating breastfeeding challenges. 


Which of the following statements is true regarding the management of diabetes in breastfeeding women? 


Question 3 
ID: 51890 
Corect 


Fag question 


Send Feedback 


Select one: 


Insulin is not recommended, as it can cause hypoglycemia in a breastfeeding infant ® 


Breastfed children areata  % 
higher risk of developing 
childhood obesity 


Rose Wang (ID: 113212) this answer is incorrect. Breastfeeding 
is recommended to reduce the risk of childhood obesity and 
childhood diabetes. 


There is no existing data supporting the safety of sitagliptin in nursing women Y 


The long-term effects of metformin use in breastfeeding women are well-documented % 


Marks for this submission: 0.0/1.0. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To learn the principles of diabetes management in breastfeeding women. 


BACKGROUND: 


Breastfeeding should be recommended for a minimum of 4 months to reduce the risk of childhood obesity 
and diabetes. Insulin is the preferred agent used to treat diabetes in breastfeeding women. Although insulin 
is transferred into breast milk, it is degraded in the infant's gastrointestinal tract and is not expected to yield 
a clinically significant response in the infant. Current guidelines suggest that metformin and glyburide may 
be considered in nursing women, based on limited existing evidence. Longer studies are needed to fully 
establish the safety of these agents in breastfeeding women. Other non-insulin antihyperglycemic agents 
should be avoided in breastfeeding due to a lack of safety data in the breastfeeding population. 


RATIONALE: 
Correct Answer: 


* There is no existing data supporting the safety of sitagliptin in nursing women - The use of 
sitagliptin has not been studied in nursing women and thus should be avoided while breastfeeding. 


Incorrect Answers: 


* Insulin is not recommended, as it can cause hypoglycemia in a breastfeeding infant - Insulin is a 
preferred agent for the treatment of diabetes in breastfeeding women. 


* Breastfed children are at a higher risk of developing childhood obesity - Breastfeeding is 
recommended to reduce the risk of childhood obesity and childhood diabetes. 


+ The long-term effects of metformin use in breastfeeding women are well-documented - Although 
limited evidence suggests that metformin may be used while breastfeeding, longer-term studies have 
not been conducted. 


TAKEAWAY/KEY POINTS: 


Insulin is the preferred and safest option for breastfeeding women with diabetes, while longer studies are 
needed to establish the safety of metformin and glyburide, Other antihyperglycemic agents should be 
avoided due to a lack of safety data. 

REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: There is no existing data supporting the safety of sitagliptin in nursing women 


JW is a 77-year-old male with a history of type 2 diabetes, dyslipidemia, and hypertension. He is 
currently taking metformin 850 mg twice daily, simvastatin 20 mg once daily, and lisinopril 
once daily. JW’s physician would like to add another antihyperglycemic agent 
regimen in order to better control his blood glucose. Given JW’s age, the ph 
prescribing an agent that is associated with hypoglycemia. 


Which of the following agents is the most likely to cause hypoglycemia? 


Select one: 
Acarbose % 
Alogliptin * 
Exenatide X% 
Glyburide Y 


Rose Wang (ID:113212) this answer is correct. Of the agents listed above, glyburide is 
the most likely to cause hypoglycemia as an adverse effect. 


Question 4 
Ip 51891 


Corect 


Flag question 


Red 
Marks for this submission: 1.0/1.0. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To identify which antihyperglycemic medications are the most likely to cause hypoglycemia. 


BACKGROUND: 


Sulfonylureas like gliclazide, glyburide, and glimepiride bind to a sulfonylurea receptor on pancreatic B-cells 
to promote insulin release. Due to their ability to stimulate insulin release, they are associated with 
hypoglycemia and weight gain. Of the sulfonylureas, the risk of hypoglycemia is lowest with gliclazide, and 
highest with glyburide. Sulfonylureas are expected to lower A1C by approximately 0.6-1.2%. Sulfonylureas are 
not known to improve or worsen cardiorenal outcomes in patients with atherosclerotic cardiovascular 
disease, chronic kidney disease, or heart failure, or in those at high cardiovascular risk. 


Repaglinide is a meglitinide that also promotes insulin secretion from the pancreas. Insulin release by 
repaglinide is in a glucose-dependent manner. Similarly to sulfonylureas, repaglinide can cause hypoglycemia 
and weight gain. Repaglinide is taken 0-30 minutes before meals. If a patient skips a meal, they should skip 
their corresponding dose of repaglinide. A decrease in A1C of 0.7-1.1% is expected with repaglinide therapy. 
Repaglinide is not known to improve or worsen cardiorenal outcomes in patients with atherosclerotic 
cardiovascular disease, chronic kidney disease, or heart failure, or in those at high cardiovascular risk. 


DPP-4 inhibitors inhibit the enzyme Dipeptidyl Peptidase-4 (DPP-4), thus preventing breakdown and 
increasing the activity of the incretins Glucagon-Like Peptide-1 (GLP-1) and Gastric Inhibitory Peptide (GIP). 
The result is an increase in insulin production and decrease in glucagon in a glucose-dependent manner. 
Alogliptin, linagliptin, saxagliptin, and sitagliptin are all DPP-4 inhibitors. Adverse effects are uncommon but 
include cold symptoms (e.g. stuffy or runny nose), or headache, There have also been rare cases of 
pancreatitis associated with the use of DPP-4 inhibitors. When used as monotherapy, DPP-4 inhibitors are 
unlikely to cause hypoglycemia, and these agents are considered weight neutral. Saxagliptin showed an 
increased risk of heart failure hospitalizations over placebo; thus, it should be avoided in patients with heart 
failure. However, the other DPP-4 inhibitors (alogliptin, linagliptin, sitagliptin) are not known to improve or 
worsen cardiorenal outcomes in patients with atherosclerotic cardiovascular disease, chronic kidney disease, 
or heart failure, or in those at high cardiovascular risk. DPP-4 inhibitors lower A1C by about 0.5-0.7%. 


GLP-1 (Glucagon-Like Peptide-1) agonists act on GLP-1 receptors, increasing insulin secretion and 
suppressing glucagon release after meals. The GLP-1 agonists on the market include dulaglutide, exenatide, 
liraglutide, lixisenatide, and semaglutide. They are administered by subcutaneous injections, although 
semaglutide is available as both a subcutaneous injection and an oral tablet. Side effects include nausea, 
vomiting, diarrhea, injection site reactions, and rarely, acute pancreatitis. GLP-1 agonists may cause weight 
loss, and are not likely to cause hypoglycemia when used as monotherapy. The use of GLP-1 agonists is 
expected to yield an A1C reduction of about 0.6-1.4%. Liraglutide has demonstrated a lower incidence of 
Major Adverse Cardiovascular Events (MACE) when compared to placebo in individuals with type 2 diabetes 
and clinical cardiovascular disease. Subcutaneous semaglutide has similarly demonstrated a reduction in the 
incidence of MACE in individuals with type 2 diabetes who are at increased risk of cardiovascular events. 
Additionally, dulaglutide has been associated with a reduction in MACE when compared to placebo in 
individuals with type 2 diabetes without clinical cardiovascular disease. While dulaglutide, liraglutide, and 
semaglutide have demonstrated cardiorenal benefit in clinical trials, extended-release exenatide and 
lixisenatide have not demonstrated cardiorenal benefit in clinical studies, nor have they demonstrated a 
worsening of cardiorenal outcomes. 


Acarbose is an a-glucosidase inhibitor, which hinders the enzyme a-glucosidase, The net result is the slowed 
hydrolysis of complex carbohydrates, and delayed absorption of glucose. Acarbose is taken with the first bite 
of each meal. It is weight neutral, and is not expected to cause hypoglycemia when used as monotherapy. 
Acarbose may cause flatulence and diarrhea, An A1C reduction of 0.7-0.8% is expected with acarbose 
therapy. Acarbose is not known to improve or worsen cardiorenal outcomes in patients with atherosclerotic 
cardiovascular disease, chronic kidney disease, or heart failure, or in those at high cardiovascular risk. 


RATIONALE: 
Correct Answer: 


* Glyburide - Of the agents listed above, glyburide is the most likely to cause hypoglycemia as an 
adverse effect. 


Incorrect Answers: 
e Acarbose - Acarbose is not commonly associated with hypoglycemia. 
e Alogliptin - Alogliptin is not commonly associated with hypoglycemia, 


* Exenatide - Exenatide is not commonly associated with hypoglycemia. 


TAKEAWAY/KEY POINTS: 


Sulfonylureas (e.g. gliclazide, glyburide, glimepiride), repaglinide, and insulin preparations are associated with 
a higher risk of hypoglycemia when compared to other antihyperglycemic agents. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: Glyburide 


JLis a 57-year-old overweight male with type 2 diabetes who is currently taking metformin 1000 mg 
twice daily and gliclazide 5mg daily. After a routine check-up, you receive a call from JL's physician 
mentioning that JI’s condition is not controlled (current A1C is 7.4%). JL does not want a third agent. 
For this reason, the physician wants to replace gliclazide with a second agent that can cause weight 
loss to optimize his condition while reducing the pill burden. 


Question 5 
ID: 51893 


Corect 


Which of the following agents is the most likely to cause weight loss? 


Select one: 
Repaglinide ¥ 
Rosiglitazone * 
Dapagliflozin. v 


Rose Wang (ID: 113212) this answer is correct. SGLT-2 inhibitors like dapagliflozin 
are associated with weight loss. 


Acarbose * 


Marks for this submission: 1.0/1.0. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 


To learn which antihyperglycemic medications are associated with weight loss. 


BACKGROUND: 


Repaglinide is a meglitinide that also promotes insulin secretion from the pancreas. Insulin release by 
repaglinide is in a glucose-dependent manner. Similarly to sulfonylureas, repaglinide can cause hypoglycemia 
and weight gain. Repaglinide is taken 0-30 minutes before meals. If a patient skips a meal, they should skip 
their corresponding dose of repaglinide. A decrease in A1C of 0.7-1.1% is expected with repaglinide therapy. 
Repaglinide is not known to improve or worsen cardiorenal outcomes in patients with atherosclerotic 
cardiovascular disease, chronic kidney disease, or heart failure, or in those at high cardiovascular risk. 


Acarbose is an a-alucosidase inhibitor, which hinders the enzyme a-glucosidase, The net result is the slowed 
hydrolysis of complex carbohydrates, and delayed absorption of glucose. Acarbose is taken with the first bite 
of each meal. It is weight neutral, and is not expected to cause hypoglycemia when used as monotherapy. 
Acarbose may cause flatulence and diarrhea. An A1C reduction of 0.7-0.8% is expected with acarbose 
therapy. Acarbose is not known to improve or worsen cardiorenal outcomes in patients with atherosclerotic 
cardiovascular disease, chronic kidney disease, or heart failure, or in those at high cardiovascular risk. 

SGLT-2 (Sodium Glucose Co-Transporter-2) inhibitors block the SGLT-2 transporter in the kidney, preventing 
the reabsorption of glucose back into the bloodstream. The SGLT-2 inhibitors available in Canada are 
canagliflozin, dapagliflozin, and empagliflozin. They are not expected to cause hypoglycemia on their own 
and can induce weight loss. SGLT-2 inhibitors may increase the risk of genitourinary infections, as well as 
hypotension. Empagliflozin has demonstrated a decrease in cardiovascular mortality and hospitalizations 
from heart failure when compared to placebo in type 2 diabetes patients with clinical cardiovascular disease. 
Canagliflozin has been shown to reduce the incidence of MACE, hospitalization from heart failure, and 
adverse renal outcomes in individuals with type 2 at risk of cardiovascular events, 

Thiazolidinediones like rosiglitazone and pioglitazone activate Peroxisome Proliferator-Activated Receptor- 
gamma (PPAR-y), which produces gene products involved in glucose metabolism, ultimately improving 
cellular sensitivity to insulin. They are not likely to cause hypoglycemia, however they may still cause weight 
gain. They may also cause fluid retention, worsening of heart failure, and are associated with an increased risk 
of fractures, and possibly bladder cancer. Thiazolidinediones are associated with an A1C reduction of about 
0.8-0.9%. 


RATIONALE: 


Correct Answer: 
* Dapagliflozin - SGLT-2 inhibitors like dapagliflozin are associated with weight loss. 


Incorrect Answers: 
* Repaglinide - Repaglinide is associated with weight gain, not weight loss. 
* Rosiglitazone - Rosiglitazone is associated with weight gain, not weight loss. 


* Acarbose - Acarbose is considered a weight-neutral agent, not weight loss. 


TAKEAWAY/KEY POINTS: 


Repaglinide and rosiglitazone cause weight gain, acarbose is weight neutral, and SGLT-2 inhibitors are 
associated with weight loss. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


[2] Lipscombe L, Butalia S, Dasgupta K et al. Pharmacologic Glycemic Management of Type 2 Diabetes in 
Adults: 2020 Update. Can J Diabetes. 2020;44(7):575-591. 


The correct answer is: Dapagliflozin 


ient at your clinic. He has a history of type 1 diabetes, 
le-dose insulin regimen: 


JLis a 32-year-old male who is a regular p: 
which is managed with the following multi 


e Insulin aspart 7 units at breakfast 


asnart R unite at lunch 


* Insulin detemir 23 units at bedtime 


Recently, he noticed that his fasting blood glucose readings were high in the morning. Under his 


physician's instruction, he began to monitor his blood glucose in the middle of the night for the past 
few days. His blood glucose readings are as follows: 
11 PM (mmol/L) 3 AM (mmol/L) 8 AM (mmol/L) 

Monday 5.1 5.3 8.8 
Tuesday 6.5 6.1 8.3 
Wednesday 6.3 57 8.5 
Thursday 52 6.0 8.1 
Friday 5.9 55 8.7 


What is the LEAST appropriate recommendation to make in order to manage JL's elevated blood glucose 
values? 
Select one: 


JL should increase his bedtime insulin dose % 
JL should have an earlier dinner % 


JL should ¥ 

even! Rose Wang (ID:113212) this answer is correct. Having a snack at bedtime may be 
snackat useful to correct nocturnal hypoglycemia. Since JLS 3 am blood glucose readings are 
bedtinie not indicative of hypoglycemia, this is unlikely going to correct his early morning 


hyperglycemia. 


JL should engage in some light exercise after dinner ® 


Marks for this submission: 1.0/1.0. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To learn about the appropriate management of early morning hyperglycemia. 


BACKGROUND: 


There are two proposed mechanisms of why people with diabetes may have high blood glucose levels in the 
morning. The first reason is called the "dawn phenomenon." During the night, hormones like cortisol and 
growth hormone are released, which can raise blood glucose levels through glycogenolysis (breaking down 
stored glucose) and gluconeogenesis (making new glucose). To control moming blood glucose, patients with 
the dawn phenomenon can try avoiding snacks before bedtime, eating dinner earlier, exercising after dinner, 
or adjusting their insulin dose before bedtime. 


The second reason is called the "Somogyi effect.” This happens when blood glucose drops too low during 
the night and the body overcompensates by releasing counter-regulatory hormones that raise blood glucose 
toa high in the morning. To manage the Somogyi effect, patients can eat a snack before bedtime or reduce 
their evening insulin dose 


To figure out which of these two reasons is causing morning hyperglycemia, patients should check their 
blood glucose levels at 3 am. If the readings at 3 am don't show hypoglycemia, then the dawn phenomenon 
is likely the cause of the high morning glucose. However, if the 3 am readings indicate hypoglycemia, then 
the Somogyi effect is likely responsible. 


RATIONALE: 
Correct Answer: 

* JL should have a snack at bedtime - Having a snack at bedtime may be useful to correct nocturnal 
hypoglycemia. Since JL's 3 am blood glucose readings are not indicative of hypoglycemia, this is 
unlikely going to correct his early morning hyperglycemia. 

Incorrect Answers: 
* JL should increase his bedtime insulin dose - Since JL's 3 am blood glucose readings are not 


indicative of hypoglycemia, JL may increase his bedtime insulin dose to correct his early morning 
blood glucose values 


JL should have an earlier dinner - Since JL's 3 am blood glucose readings are not indicative of 
hypoglycemia, JL can have dinner earlier in the day in order to correct his early morning blood glucose 
values. 


JL should engage in some light exercise after dinner - Since JL's 3 am blood glucose readings are not 
indicative of hypoglycemia, exercising after dinner may correct JL's early morning blood glucose 
values. 


TAKEAWAY/KEY POINTS: 


To differentiate between the dawn phenomenon and the Somogyi effect as causes of early morning 
hyperglycemia, patients should monitor their blood glucose levels around 3 am. The presence of nocturnal 
hypoglycemia indicates the Somogyi effect and its absence suggests the dawn phenomenon. 


Question 6 
ID: 51927 


Incorrect 


P Fag 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


[2] Dawn Phenomenon and the Somogyi Effect | HealthLink BC. https://www.healthlinkbc.ca/health- 
topics/dawn-phenomenon-and-somogyi-effect. 


The correct answer is: JL should have a snack at bedtime 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


DA, a 58 year old female presents to your out-patient clinic for a follow-up appointment. She would 
like to review her blood sugar readings and discuss whether she can reduce the dose of her current 
metformin therapy. One of DA's friends told her that metformin causes significant weight gain thus 
she would like to reduce the dose as fast as possible. 

Medical conditions: type 2 diabetes, hypertension, dysli 


Medications: metformin 1000 mg twice daily, glyburide 10 mg twice daily, 
ramipril/hydrochlorothiazide combination 10/12.5 once daily, atorvastatin 20 mg once daily, aspirin 
81 mg once daily 


Lab results: A1C 7.4% 
DA's sugar readings: 


idemia, myocardial infarction (5 years ago) 


Before Breakfast Before Lunch Before supper Before bedtime 

(mmol/L) (mmol/L) (mmol/L) (mmol/L) Comments 

14.5 9.0 

9.2 

9.2 12.5 Ate dinner at ata 
restaurant 

10.8 

8.3 

12.0 59 73 Went for a long walk in 

afternoon 


Which of the following statement is true regarding DA's A1C? 


Select one: 


DA's A1C is within the target range * ’ 
e a Rose Wang (ID:113212) this answer is incorrect. DA's 


re EAE EE AIC is not within the target range and requires 
additional pharmacological therapy. 
DA's A1C is considered to be within the low range which increases her risk of hypoglycemia % 


DA's AIC is elevated yet appropriate due to her medical history and risk of hypoglycemia- x 
associated complications 


DA's A1C is elevated thus she requires additional pharmacological therapy ¥ 


Marks for this submission: 0.0/1.0. 
TOPIC: Diabetes (Endocrinology) 


LEARNING OBJECTIVE: 
To review the terminology "A1C" and understand its role in the pathophysiology of diabetes. 


BACKGROUND: 


A1C (HbA1c. glycated hemoglobin, measuring the amount of blood sugar attached to hemoglobin), is a 
representation of long-term glycemic control, typically over the span of 2-3 months, and is more useful in 
determining the long-term efficacy of treatment. A patient's A1C should be monitored at least every 3 
months when glycemic targets are not being met, and when their diabetes therapy is being adjusted. In 
patients whose glycemic targets are being reached, a testing frequency of 6 months is appropriate. 


The target A1C of <7.0% is most often used in adults, as this level of control was shown to reduce long-term 
microvascular complications, Individuals who have dementia (or frail elderly), limited life expectancy, are 
functionally dependent, have recurrent episodes of severe hypoglycemia, or do not understand how to 
identify and treat hypoglycemia, have higher A1C targets ranging from 7.1-8.5%. However, for those who 
have a low risk of hypoglycemia and who are looking to reduce the risk of diabetes-related complications 
such as chronic kidney disease and retinopathy, the A1C target is <6.5%. 


RATIONALE: 


* DA's AIC is elevated thus she requires additional pharmacological therapy - DA does require 
additional pharmacological therapy due to her elevated A1C level. 


Question 7 


1D: 


31982 


Incorrect 


Flag question 


p 


Feedback 


* DA's AIC is within the target range and does not require additional pharmacological therapy - DA's 
A1C is not within the target range and requires additional pharmacological therapy. 


* DA's AIC is considered to be within the low range which increases her risk of hypoglycemia - DA's 
AIC is not considered to be low and requires additional pharmacological therapy. 


* DA's AIC is elevated yet appropriate due to her medical history and risk of hypoglycemia- 
associated complications - DA's elevated A1C is not considered to be appropriate and requires 
additional pharmacological therapy. 


TAKEAWAY/KEY POINTS: 


AIC (HbA10) is referred to as glucose-bound (glycosylated) hemoglobin in red blood cells and reflects the 
average blood glucose levels over the past 90-120 days. In newly-diagnosed or uncontrolled diabetes, the 
level of glycosylated hemoglobin is increased. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


The correct answer is: DA's A1C is elevated thus she requires additional pharmacological therapy 


What would be the most appropriate next step in managing DA's diabetes? 


Select one: 


Increase the dose of x 
metformin and initiate 
dapagliflozin 


Rose Wang (ID:113212) this answer is incorrect. DA is currently taking 
2000 mg of metformin daily. There is little additional efficacy when 
increasing its dose further. 

Discontinue glyburide and initiate empagliflozin Y 

Increase doses of metformin and glyburide % 


Discontinue glyburide and initiate sitagliptin * 


Marks for this submission: 0.0/1.0. 


TOPIC: Drug therapy in type 2 diabetes 


LEARNING OBJECTIVE: 
Review second-line therapy in patients with Type 2 Diabetes (12D). 


BACKGROUND: 


In all patients taking an anti-hyperglycemic agent as monotherapy (preferably metformin), reassessment is 
recommended after 3-6 months to see whether A1C targets have been met. If targets have not been 
achieved, a second-line agent should be added to metformin. 


Further addition of non-insulin antihyperglycemic agents in patients with type 2 diabetes depends on 
individual patient characteristics. In patients with atherosclerotic cardiovascular disease, the GLP-1 agonists 
liraglutide, dulaglutide, and subcutaneous semaglutide, and the SGLT-2 inhibitors empagliflozin and 
canagliflozin may be used to decrease the incidence of major adverse cardiovascular events (MACE). 


Empagliflozin has demonstrated a decrease in cardiovascular mortality and hospitalizations from heart failure 
when compared to placebo in type 2 diabetes patients with clinical cardiovascular disease. 


RATIONALE: 
Correct Answer: 


* Discontinue glyburide and initiate empagliflozin - The most appropriate course of action is to 
discontinue glyburide and initiate empagliflozin. 


Incorrect Answers: 


Increase the dose of metformin and initiate dapagliflozin - DA is currently taking 2000 mg of 
metformin daily. There is little additional efficacy when increasing its dose further. 


Increase doses of metformin and glyburide - DA is currently taking 2000 mg of metformin daily. 
There is little additional efficacy when increasing its dose further. 


Discontinue glyburide and initiate sitagliptin - Other agents are available that are more suitable that 
provide vascular protection in addition to antihyperglycemic effects. 


TAKEAWAY/KEY POINTS: 


In patients with Type 2 Diabetes, patient factors and preferences need to be considered to initiate a second- 
line agent if glycemic targets have not been met after 3-6 months. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
$325. 


11 Emnaniifiazin Cardiqvaceilar Quitcamac and Mortality in Tuna 2 Dishatac Zinman R Wannar l lachin 


Question 8 
1D: 51933 


Incorrect 


JM, Fitchett D, Bluhmki E, Hantel S, Mattheus M, Devins T, Johansen OE, Woerle HJ, Broedi UC, Inzucchi SE; 
EMPA-REG OUTCOME Investigators. N Engl J Med. 2015 Nov 26;373(22):2117-28. 
doi:10.1056/NEJMoa1504720. 


[3] Baptist G. The Cardiovascular Benefits Associated with the Use of Sodium-Glucose Cotransporter 2 
Inhibitors - Real-World Data. Eur Endocrinol. 2018;14(1):17-23. 


The correct answer is: Discontinue glyburide and initiate empagliflozin 


Which of the following antihyperglycemic agents has been shown to slow the progression of nephropathy in 
patients with atherosclerotic cardiovascular disease? 


Select one: 
Saxagliptin ¥ 
ale Rose Wang (ID: 113212) this answer is incorrect. Saxagliptin is not known to slow the 
progression of nephropathy. 
Liraglutide % 
Empagliflozin¥ 
Repaglinide * 


Marks for this submission: 0.0/1.0. 


TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To identify which antihyperglycemic agents may be used to slow the progression of nephropathy. 


BACKGROUND: 


In patients with atherosclerotic cardiovascular disease, the GLP-1 agonists liraglutide, dulaglutide, and 
subcutaneous semaglutide, and the SGLT-2 inhibitors empagliflozin and canagliflozin may be used to 
decrease the incidence of major adverse cardiovascular events (MACE). Additionally, canagliflozin, 
dapagliflozin, and empagliflozin are associated with decreased hospitalization from heart failure and 
decreased progression of nephropathy in this population 


Repaglinide is a meglitinide that also promotes insulin secretion from the pancreas. Insulin release by 
repaglinide is in a glucose-dependent manner. Similarly to sulfonylureas, repaglinide can cause hypoglycemia 
and weight gain. Repaglinide is taken 0-30 minutes before meals. If a patient skips a meal, they should skip 
their corresponding dose of repaglinide. A decrease in A1C of 0.7-1.1% is expected with repaglinide therapy. 
Repaglinide is not known to improve or worsen cardiorenal outcomes in patients with atherosclerotic 
cardiovascular disease, chronic kidney disease, or heart failure, or in those at high cardiovascular risk. 


DPP-4 inhibitors inhibit the enzyme Dipeptidyl Peptidase-4 (DPP-4), thus preventing breakdown and 
increasing the activity of the incretins Glucagon-Like Peptide-1 (GLP-1) and Gastric Inhibitory Peptide (GIP). 
The result is an increase in insulin production and decrease in glucagon in a glucose-dependent manner. 
Alogliptin, linagliptin, saxagliptin, and sitagliptin are all DPP-4 inhibitors. Adverse effects are uncommon but 
include cold symptoms (eg. stuffy or runny nose), or headache. There have also been rare cases of 
pancreatitis associated with the use of DPP-4 inhibitors. When used as monotherapy, DPP-4 inhibitors are 
unlikely to cause hypoglycemia, and these agents are considered weight neutral. Saxagliptin showed an 
increased risk of heart failure hospitalizations over placebo; thus, it should be avoided in patients with heart 
failure. However, the other DP?-4 inhibitors (alogliptin, linagliptin, sitagliptin) are not known to improve or 
worsen cardiorenal outcomes in patients with atherosclerotic cardiovascular disease, chronic kidney disease, 
or heart failure, or in those at high cardiovascular risk. DPP-4 inhibitors lower A1C by about 0.5-0.7%. 


GLP-1 (Glucagon-Like Peptide-1) agonists act on GLP-1 receptors, increasing insulin secretion and 
suppressing glucagon release after meals. The GLP-1 agonists on the market include dulaglutide, exenatide, 
liraglutide, lixisenatide, and semaglutide. They are administered by subcutaneous injections, although 
semaglutide is available as both a subcutaneous injection and an oral tablet. Side effects include nausea, 
vomiting, diarrhea, injection site reactions, and rarely, acute pancreatitis. GLP-1 agonists may cause weight 
loss, and are not likely to cause hypoglycemia when used as monotherapy. The use of GLP-1 agonists is 
expected to yield an A1C reduction of about 0.6-1.4%. Liraglutide has demonstrated a lower incidence of 
Major Adverse Cardiovascular Events (MACE) when compared to placebo in individuals with type 2 diabetes 
and clinical cardiovascular disease. Subcutaneous semaglutide has similarly demonstrated a reduction in the 
incidence of MACE in individuals with type 2 diabetes who are at increased risk of cardiovascular events. 
Additionally, dulaglutide has been associated with a reduction in MACE when compared to placebo in 
individuals with type 2 diabetes without clinical cardiovascular disease. While dulaglutide, liraglutide, and 
semaglutide have demonstrated cardiorenal benefit in clinical trials, extended-release exenatide and 
lixisenatide have not demonstrated cardiorenal benefit in clinical studies, nor have they demonstrated a 
worsening of cardiorenal outcomes. 


SGLT-2 (Sodium Glucose Co-Transporter-2) inhibitors block the SGLT-2 transporter in the kidney, preventing 
the reabsorption of glucose back into the bloodstream. The SGLT-2 inhibitors available in Canada are 
canagliflozin, dapagliflozin, and empagliflozin. They are not expected to cause hypoglycemia on their own 
and can induce weight loss. SGLT-2 inhibitors may increase the risk of genitourinary infections, as well as 
hypotension, Empagliflozin has demonstrated a decrease in cardiovascular mortality and hospitalizations 
from heart failure when compared to placebo in type 2 diabetes patients with clinical cardiovascular disease. 
Canagliflozin has been shown to reduce the incidence of MACE, hospitalization from heart failure, and 
adverse renal outcomes in individuals with type 2 at risk of cardiovascular events, While canagliflozin has 
been associated with an increased risk of fractures and limb injury (toe, foot, lower limb amputation), a more 
recent study was not able to replicate this finding. Dapagliflozin has been studied in individuals with type 2 
diabetes with cardiovascular risk factors (e.g, hypertension, dyslipidemia, tobacco use), but with no clinical 
atherosclerotic cardiovascular disease (e.g., history of myocardial infarction, angina, stroke). In this study, 


dapagliflozin was shown to reduce the incidence of cardiovascular- related death, hospitalizations from heart 
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patient presents with DKA despite having blood glucose within a normal range. SGLT-2 inhibitors reduce the 
AIC by 0.4-0.7%. 


RATIONALE: 


Correct Answer: 


© Empagliflozin - Empagliflozin has been shown to slow the progression of nephropathy in patients 
with atherosclerotic cardiovascular disease. 


Incorrect Answers: 
* Saxagliptin - Saxagliptin is not known to slow the progression of nephropathy. 


* Liraglutide - Liraglutide is not known to slow the progression of nephropathy, but it is associated with 
a reduced risk of major adverse cardiovascular events (MACE). 


* Repaglinide - Repaglinide is not known to slow the progression of nephropathy. 


TAKEAWAY KEY POINTS: 


SGLT-2 inhibitors such as canagliflozin, dapagliflozin, and empagliflozin have shown efficacy in slowing the 
progression of nephropathy in patients with type 2 diabetes who also have comorbid atherosclerotic 
cardiovascular disease or chronic kidney disease. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Suppl 1):S1- 
5325. 


[2] Lipscombe L, Butalia S, Dasgupta K et al. Pharmacologic Glycemic Management of Type 2 Diabetes in 
Adults: 2020 Update. Can J Diabetes. 2020;44(7):575-591. 


The correct answer is: Empagliflozin 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


While working as a community pharmacist, you receive a call from AJ, a regular patient at your clini 
AJ is a 43-year-old female with a history of type 2 diabetes and hypertension. AJ has come down with 
a case of stomach flu and is wondering if any changes need to be made to her diabetes management, 

and when she should seek urgent medical attention. Her current A1C is 8.0% and her blood pressure 

is 127/85 mm Hg. 


AJ should be instructed to go to the emergency department in all of the following situations, EXCEPT: 


Select one: 


If AJ is unable to maintain adequate fluid intake X 


If AJ has no v ~ 
detece Rose Wang (ID:113212) this answer is correct. Ketones are usually minimally 
ketone? inha present in the urne. Medical attention is warranted if moderate to high levels 
urine of ketones are present in the urine. 


If AJ experiences persistent diarrhea X 


If appropriate hypoglycemia management fails to bring AJ's blood glucose above 3.9 mmol/L % 


Marks for this submission: 1.0/1.0. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To learn when diabetes patients should seek medical attention during periods of acute illness. 


BACKGROUND: 


Patients with diabetes are at an increased risk of metabolic disturbances during periods of acute illness, 
especially when dehydrated. During acute illness, the body releases counter-regulatory hormones that 
oppose the activity of insulin, thereby increasing the risk of hyperglycemic emergencies (e.g. diabetic 
ketoacidosis) in those with diabetes, However, these patients are also at an increased risk of hypoglycemia 
through various factors, including fluid loss (e.g. vomiting, diarrhea) and decreased food intake. As such, 
patients must stay hydrated by maintaining adequate fluid intake and by limiting caffeine, 


Patients should be instructed to monitor their blood glucose levels more frequently during acute illness. 
Additionally, ketone monitoring may be recommended for those who use insulin, especially when their blood 
glucose is elevated. Ketones are normally minimally present in the blood or urine. Moderate to high levels of 
ketones suggest significant ketosis, which could contribute to diabetic ketoacidosis. Patients taking insulin 
may require supplemental insulin doses depending on their blood glucose or ketone levels. 


Patients should be instructed to contact a healthcare professional and/or seek urgent medical attention if: 


© They are unable to maintain adequate fluid intake 
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They are unsure of which medications to stop 


They do not know how to adjust insulin doses 


Their blood glucose is persistently elevated (despite supplemental insulin administration) 


Their blood glucose is persistently low (despite appropriate hypoglycemia management) 


They detect moderate to high levels of ketones in their urine 


They experience any of the following and are not improving: 
* Vomiting, diarrhea, stomach pain 
Frequent urination, extreme thirst 
* Weakness 
© Difficulty breathing 


e Fever 


RATIONALE: 


Correct Answer: 


* If AJ has no detectable ketones in her urine - Ketones are usually minimally present in the urine. 
Medical attention is warranted if moderate to high levels of ketones are present in the urine. 


Incorrect Answers: 


* If AJ is unable to maintain adequate fluid intake - AJ should go to the emergency department if she 
cannot maintain adequate fluid intake. 


© If AJ experiences persistent diarrhea - AJ should go to the emergency department if she experiences 
persistent diarrhea. 


* If appropriate hypoglycemia management fails to bring AJ's blood glucose above 3.9 mmol/L - AJ 
should go to the emergency department if appropriate hypoglycemia management does not raise 
AJ's blood glucose levels above 3.9 mmol/L 


TAKEAWAY/KEY POINTS: 


During periods of acute illness, patients should be instructed to contact a healthcare provider or go to the 
emergency department if they are unable to maintain adequate fluid intake, they do not know which 
medications to hold, they do not know how to adjust their insulin, they have persistently elevated or 
decreased blood glucose (despite supplemental insulin or appropriate hypoglycemia management 
respectively), or they have moderate to high levels of urine ketones. They should also seek medical attention 
if they experience any of the following and do not improve: vomiting, diarrhea, stomach pain, frequent 
urination, extreme thirst, weakness, difficulty breathing, or fever. 


REFERENCES: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 
Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(Supp! 1):S1- 
$325. 


[2] Levitsky LL, Madhusmita M. Management of type 1 diabetes mellitus in children during illness, 
procedures, school, or travel. In: Post T, ed. UpToDate. UpToDate; 2022. www.uptodate.com 


[3] Sick-day guidelines for people with diabetes. MyHealth.Alberta.ca Government of Alberta Personal Health 
Portal. https://myhealth.alberta.ca/Health/Pages/conditions.aspx?hwid=uq2659spec. 


[4] Lega IC, Yale JF, Chadha A, et al. Hypoglycemia in Adults, Canadian Journal of Diabetes. 2023;47(7):548- 
559. doi:10.1016/},jqid.2023.08,003. 


The correct answer is: If A) has no detectable ketones in her urine 


Upon further discussion, you learn that AJ's current medications include metformin 500 mg twice 
daily, empagliflozin 25 mg once daily, insulin glargine 8 units at bedtime, and valsartan 80 mg once 


daily. 


Which of the following agents is safe for AJ to continue using if she becomes dehydrated? 


Select one: 
Metformin X% 


Insulin Y 


aja Rose Wang (ID:113212) this answer is correct. Acute illness increases a patient's risk of 


developing a hyperglycemic emergency, thus insulin doses should be administered. 
Patients should be instructed to monitor their blood glucose levels regularly and adjust 
their insulin doses accordingly, especially if they are not eating as much. 


Empagliflozin * 
Valsartan * 


ieee) 
Marks for this submission: 1.0/1.0. 
TOPIC: Diabetes 


LEARNING OBJECTIVE: 
To identify medications that should be withheld from patients with diabetes during periods of acute illness. 


BACKGROUND: 


Patients with diabetes are at an increased risk of metabolic disturbances during periods of acute illness, 
especially when dehydrated. During acute illness, the body releases counter-regulatory hormones that 
oppose the activity of insulin, thereby increasing the risk of hyperglycemic emergencies (e.g. diabetic 
ketoacidosis) in those with diabetes, However, these patients are also at an increased risk of hypoglycemia 
through various factors, including fluid loss (e.g. vomiting, diarrhea) and decreased food intake. As such, it is 
crucial that patients stay hydrated by maintaining adequate fluid intake and by limiting caffeine. 


Patients should be instructed to monitor their blood glucose levels more frequently during acute illness. 
Additionally, ketone monitoring may be recommended for those who use insulin, especially when their blood 
glucose is elevated. Ketones are normally minimally present in the blood or urine. Moderate to high levels of 
ketones suggest significant ketosis, which could contribute to diabetic ketoacidosis. Patients taking insulin 
may require supplemental doses depending on their blood glucose or ketone levels. 


Patients should be advised not to take certain medications during periods of illness, especially when they are 
dehydrated (e.g. reduced fluid intake during illness, loss of fluid from vomiting/diarrhea). These medications 


make up the “sick-day" medication list. The drug classes involved can be easily remembered with the 
mnemonic: SADMANS 


Drug Class Rationale 
Sulfonylureas eae renal clearance can increase the risk of 
lypoglycemia 

Angiotensin-converting enzyme inhibitors Can worsen renal function 

Diuretics, direct renin inhibitors Can worsen renal function 

Metformin Reduced renal clearance can increase the risk of lactic 
acidosis 

Angiotensin receptor blockers Can worsen renal function 

ob. Anti-Inflammatory Drugs V PAPERE A 

Sodium-Glucose Co-Transporter-2 inhibitors Can worsen renal function 


Patients should not hold their insulin when they are acutely ill, as doing so could increase their risk of 


diabetic ketoacidosis. They may need to adjust their insulin doses based on their blood glucose levels, 
especially if their food intake is decreased. 


RATIONALE: 
Correct Answer: 


e Insulin glargine - Acute illness increases a patient's risk of developing a hyperglycemic emergency, 
thus insulin doses should be administered. Patients should be instructed to monitor their blood 


glucose levels regularly and adjust their insulin doses accordingly, especially if they are not eating as 
much. 


Incorrect Answers: 


e Metformin - Metformin should be avoided, as it can accumulate in those who are dehydrated and 
increase the risk of lactic acidosis. 


+ Empagliflozin - Empagliflozin is an SGLT-2 inhibitor that should be held during periods of acute illness 
and dehydration, as it can worsen renal function. 


* Valsartan - Valsartan is an angiotensin receptor blocker that should be held during periods of acute 
illness and dehydration, as it can worsen renal function. 


TAKEAWAY/KEY POINTS: 


During periods of acute illness (especially when at risk of dehydration), patients with diabetes should avoid 
taking medications that may worsen renal function, such as ACE inhibitors, diuretics, angiotensin receptor 
blockers, Non-Steroidal Anti-Inflammatory Drugs (NSAIDs), and Sodium-Glucose Co-Transporter-2 inhibitors 
(SGLT-2 inhibitors). Such patients should also avoid taking sulfonylureas, as they would be at increased risk of 
hypoglycemia, and metformin, as taking metformin during acute illness may increase the risk of lactic 

acidosis. Since acute illness increases a patient's risk of hyperglycemia, insulin doses should not be held. 
However, insulin doses may require adjustment based on the patient's blood glucose levels. 


REFERENCE: 


[1] Diabetes Canada Clinical Practice Guidelines Expert Committee. Diabetes Canada 2018 Clinical Practice 


Guidelines for the Prevention and Management of Diabetes in Canada. Can J Diabetes. 2018;42(SuppI 1):S1- 
$325. 


[2] Lipscombe L, Butalia S, Dasgupta K et al. Pharmacologic Glycemic Management of Type 2 Diabetes in 
Adults: 2020 Update. Can J Diabetes. 2020;44(7):575-591. 


The correct answer is: Insulin glargine 


Finich review 


fe Corporation Lid, and the Achieve Group of Companies. PharmAchieve is a registered trademark of Pharm/chieve Corporation Ltd. and PEBC and the Pharmacy Examining Board of Canada 


Board of Canada (PERC). CDE isa trademark of the Canadian Diabetes Educator Certification Board. PharmAchieve is not affliated nor associated with the PEBC or the Canadian Diabetes 
vard. Terms and conditions 


jucator Certification 


